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The following case is reported because of its being readily
mistaken for an ordinary febrile affection. Its probable
nature was determined only by the development of a bladder
paralysis and the results of lumbar puncture.
On October 4, a Harvard student consulted me for an

ordinary upper respiratory inflammation; rhinitis and
pharyngitis were moderately severe, but without febrile dis-
turbance. Owing to his susceptibility to colds, as a matter
of prudence he was kept in bed until October 7; on that
day he was allowed to get up, and returned to Cambridge
the evening of the ninth. With the exception of one trip to
Brockton, he had been in Cambridge since the first of Octo-
ber, and two days previous to my seeing him, had been to
Piping Rock, L. I. On the tenth, he felt badly, and still worse
on the eleventh, when he returned to New York and was
seen by me, with a temperature of 102 F., the signs of a
moderate bronchitis, and a barely palpable spleen. There
was no cerebral irritation, headache, or disturbance of the
normal reflexes, and the patient had no stiff neck, Kerirg,
or other characteristic symptoms of poliomyelitis. H!s
temperature for forty-eight hours ranged from 100 to 103.6 F.
On the fourteenth he was unable to pass urine. On catheter-
ization it was noticed that the bladder had lost its power,
was flaccid, and contained 24 ounces with comparatively
little discomfort. On the introduction of the catheter, the
urine barely flowed, and it required firm pressure on the
abdomen to empty it. There was no other loss of muscular
power. Knee jerks, Achilles tendon, cremasteric, abdominal
and triceps reflexes were present. No muscle groups apart
from the bladder were involved. This symptom made one
suspicious of poliomyelitis. Dr. Draper was called in con-
sultation and concurred in the probable diagnosis. Lumbar
puncture was advised, which was performed on the six-
teenth. A clear fluid was obtained with a drop flow, which
showed a cell count of 95, a negative butyric acid reaction
and negative Wassermann. The temperature remained nor-

mal, no other paralyses developed, and the bladder cleared
up on the twenty-sixth.
The blood count showed no change. On the twelfth the

white blood cells were 6,800, with a polymorphonuclear
count of 72; on the fifteenth the polymorphonuclear count
had fallen to 54, and on the seventeenth to 44, with an
increased lymphocyte count and eosinophils varying from
2 to 5 per cent. Clinical tests were otherwise negative,
except for a suspicious Widal reaction due to protective
inoculation in June, 1914.
The diagnosis is made by exclusion. The flaccid paralysis

of the bladder could scarcely be due to other than a central
lesion. In the absence of arteriosclerotic change, or other
reason for hemorrhage of the cord, this which is the likeliest
diagnosis, apart from the infectious diseases, could be ruled
out.
The cell count of the spinal fluid is one common to syphi-

litic tuberculosis and poliomyelitis at the time of onset of
paralytic symptoms. The first of these could be excluded
by a negative Wassermann, the second by the course of the
disease, leaving us as the probable diagnosis, a poliomyelitis.
The case is reported because, in the absence of an epi-

demic, the diagnosis would unquestionably have been over-
looked had it not been for the paralysis of the bladder, of
which as the sole paralytic symptom I can find no record
in literature. The disease had none of the earmarks of
poliomyelitis, such as headache, rigidity, Kernig, or nervous
irritability. It also has some bearing on the probable exis-
tence of abortive cases without paralytic symptoms.

Preventogram.—A stomach that makes its presence known
is a poor stomach—but many only begin to know what they
have lost when they become aware that they have it!—Buffalo
Sanitary Bull.

PRACTICAL PHARMACOLOGY
(.Continued from page 434}

V
B. DEPRESSANTS: 4. OF THE CENTRAL NERVOUS

SYSTEM \p=m-\MORPHIN GROUP

MORPHIN

Morphin is much the most important member of
the group, but others have special fields of useful-
ness. Opium depends for its therapeutic value almost
exclusively on the morphin which it contains, but the
action of morphin in opium is modified to a certain
extent by other constituents present, this probably
being an advantage in some conditions and a disad-
vantage in others. Not enough is known about the
actions of narcotin to enable us to state definitely
how it modifies the actions of the morphin in opium,
but it is probably of no importance in most cases when
opium is used therapeutically, though its action may
assume some significance when toxic doses of opium
are taken.
Thebain has an action closely resembling that of

strychnin, but it and codein are present in opium in
amounts too small to influence the action of the mor-

phin appreciably.
Opium contains a caoutchouc-like substance and

other colloidal matter which interfere with the
absorption of the alkaloids, and thus prolong the
local action on the intestine after the oral administra-
tion of opium. With this exception we may consider
the actions of opium and morphin together, remem-

bering, however, that with massive doses of opium
the convulsant action of the other alkaloids is prob-
ably concerned.
The discovery of morphin by Serttirner of Hanover

in 1805 has been characterized as the greatest dis-
covery in the field of materia medica and toxicology
of all times, and Kobert has called attention to the
fact that all subsequent discoveries of alkaloids, or

plant bases, since then have resulted from modified
repetitions of the work of that apothecary. Until then
it had not been supposed that plants might yield prin-ciples capable of combining with acids to form salts.
To-day, however, the alkaloids constitute the most
important group of plant principles in the materia
medica, one reason being that many of them can be
prepared in high degree of purity.
About 1850, Pravaz, a French soldier and surgeon,invented the syringe which is still known by his name

and which he used for injecting ferric chlorid into
aneurysms; a little later Alexander Wood utilized the
syringe for the subcutaneous injection of morphin.
Morphin is known to contain two hydroxyl groups,

one being phenolic, or united to a benzene ring, and
the other alcoholic, or united to a group such as occurs
in alcohols. The replacing of one or both of these
hydroxyl groups serves to modify the actions of
morphin in various ways. Codein, or methyl morphin,differs chemically from morphin only by having a

methyl group replacing one of the hydroxyls; ethylmorphin hydrochlorid (dionin) has an ethyl group
in place of one of the hydroxyls of morphin; and

This is the fifth of a series of articles on useful drugs\p=m-\onpractical pharmacology for the general practitioner. As soon as com-
pleted, these articles, elaborated by additional subjects, will be pub-lished in book form.
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diacetyl morphin (heroin) differs from morphin by
having two acetyl groups replacing two hydroxyls. <

The number of substances which may be formed
in this way is very large, but none of the others has
attained any considerable degree of importance in
therapeutics.
Apomorphin is also derived from morphin, and

while it retains the narcotic action to some extent, the
specific emetic action which it acquires places it in
the group of emetics.
Morphin has a variety of actions which are sever-

ally of therapeutic or toxicologic importance, and
since these different actions cannot be seen to advan-
tage in a single species of animal the effects are nec-

essarily studied on different species. For example,
morphin exerts a strychnin-like action on the spinal
cord, which can be observed very conveniently in the
frog, but this action is masked in the higher mammals
as a rule by the more pronounced-actions on the cere-
brum and respiratory center.
Witkowski observed that the depressant effects of

large doses of morphin on the central nervous system
of the frog were comparable to those resulting after
the removal of successive portions of the brain begin-
ning above and proceeding downward. These several
effects of morphin are not separated sharply, but with
appropriate doses they can be made out with some

degree of clearness.
Following these actions on the higher parts of the

central nervous system, the spinal cord is first
depressed, and then rendered hyperexcitable so that
the condition is scarcely distinguishable from that
induced by strychnin.
It is often said that man reacts specifically to mor-

phin, but the character of the action is modified
materially with the age and sex of the patient and
with the size of the dose; thus van Swieten observed
that different amounts of the same preparation
exerted varying types of action, and he obtained
stimulation with small doses, and depression with
large. Children occasionally show tetanic convulsions
after opium.
Binz gives the following graphic description of the

action of moderate amounts of morphin on the higher
centers in normal man:
After some minutes pleasant sensations are usually expe-

rienced; the brain seems to be relieved from the confines of
the skull; glittering fantastic visions appear; one is indis-
posed to move; questions are answered with stammering;
beautiful visions appear, but the beauty is short-lived, the
eyelids grow heavy, the limbs lie motionless; every impulse
sent out to them from the brain dies away; the whole body
feels heavy as lead, and soon one sinks into deep sleep which
is indistinguishable from the normal, if the dose is not too

large. The respiration and heart-beat are slowed, one lies
asleep but he can be aroused by a loud noise to a confused
condition, but only by stronger stimuli can one be aroused
completely.
This description applies to normal man; hence it

does not include the most pronounced action which
follows the therapeutic use of small or moderate doses
of morphin which lessen or abolish the perception of
pain.
This analgesic action is exerted on the centers con-

cerned with the perception of pain, not in the peri-
pheral mechanism, for the effect is no greater in the
immediate region of a subcutaneous injection than
it is elsewhere. The belief that morphin has a local
analgesic action has resulted in a number of irra-

tional methods of application, for example, urethral
injections and other local applications.
Lead and opium wash forms a poultice-like mass

which retains the heat of the body while macerating
the tissue, and the lead is astringent. Little or none of
the morphin in the opium can be absorbed into the skin
in such a case, and it is probable that mucilage of
acacia could be substituted for the tincture of opium
with advantage.
A comparison of the analgesic value of morphinand of hydrated chloral is afforded by observing their

effects on rabbits. If one animal receives a hypnoticdose of hydrated chloral, and another an analgesicdose of morphin, it may be observed that the first
reacts to painful stimuli, but the second remains awake
or can be aroused easily. Of course, a massive dose
of hydrated chloral will prevent any perception of
pain.
A further advantage which morphin has over

hydrated chloral is that it does not depress the heart
and vasomotor centers. It must be remembered, when
one speaks of the central actions of morphin and the
absence of peripheral effects, that the actions on the
gastro-intestinal tract constitute an exception.
Morphin is not actively hypnotic in doses which

leave the respiratory center unaffected, the action on
that center occurring with doses just larger than the
minimal analgetic, but sleep often follows the use of
a small dose of morphin when wakefulness is due to
pain, which the morphin relieves.
The effects of morphin on the medullary centers

stand next in importance to those exerted on the cere-

brum, the respiratory center being depressed with
smaller doses than are required to affect the other
centers. On these two actions, the analgesic in the
brain, and the respiratory in the medulla, depend the
greatest therapeutic uses of morphin, for the relief
of pain and for the control of cough.Morphin depresses the respiratory center in such
a way that carbon dioxid in the blood no longer
increases the rate of respiration, but it does increase
the depth of the individual respirations as much as it
does in the normal animal. This depression results in
lessening the cough reflex. It may be well to remem-
ber that while morphin lessens or prevents cough, it
does not cure the condition of which the cough is
a symptom and in some cases a necessary result,
since it may be necessary to remove the exudate in
the air passages.
The respiratory center shows a peculiar suscepti-

bility to chloroform after morphin has depressed it,
and when morphin is used before general anesthesia
ether is to be preferred.
Small doses of morphin have little influence on the

vagus center in man, but somewhat larger doses
stimulate it, and with toxic doses it and all the higher
centers are depressed.
Patients who suffer from cardiac lesions may show

a greater response to vagus stimulation than normal
man, and as little as 10 mg. (% grain) of morphin
has been followed by Cheyne-Stokes respiration in
a man suffering with aortic insufficiency. We have
here a chain of effects for which Cushny offers this
explanation: The respiratory disturbances due to the
morphin cause vagus stimulation with decreased heart-
rate and disturbed circulation, which in turn causes
Cheyne-Stokes respiration. Atropin abolishes the
slowing of the heart-rate by paralyzing the vagus end-
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ings, and the Cheyne-Stokes respiration disappears
with the improvement in the circulation.
Small doses of morphin cause dilatation of the

cutaneous vessels through the action on the vasomotor
centers, increasing the actions of diaphoretic drugs
which may be administered with it. Dilatation of
the cutaneous vessels from any cause may cause ery-
thema, and this sometimes follows the use of morphin
or opium. While small doses cause this cutaneous
dilatation, large doses have the opposite effect, the
skin appearing pale because of the constriction of the
peripheral vessels and dilatation of the splanchnic,
due to vasomotor depression.
Morphin stimulates the centers in the medulla

which are concerned with vomiting with varying
degrees of intensity. Emesis may result even with
moderate doses, or where the narcotic action is
delayed after large doses in man.

0 Vomiting cannot
be induced during deep narcosis; hence this symptom
is commonly absent in the late stages of morphin
poisoning, while nausea, at least, is a more common

symptom with moderate amounts. This emetic action
of morphin is of some importance in connection with
its use in strychnin poisoning, in which morphin is
sometimes recommended.
The convulsant action of morphin is not usually

seen in man because he succumbs to the narcotic
action before the effect on the cord can be developed,
but children occasionally show hyperexcitability, or
even convulsions, after poisonous doses of opium.
The convulsant action of codein is more pronounced
than is that of morphin relatively to the narcotic effect.
Toxic doses of opium probably contain enough
narcotin to add materially to the convulsant action of
the morphin present.
Therapeutic doses of morphin have little direct

action on the heart except that they may depress the
accelerator mechanism, permitting the vagus to exer-

cise increased control over the heart-rate; the action
is commonly utilized in therapeutics. The slowing
which follows morphin is not always necessarily
attributable to this direct action, for it may follow
the relief of pain and anxiety, and the resulting rest
and sleep.
The nauseant action of morphin is accompanied by

some increase in the secretion of the bronchial glands,
which is probably due in part to the excretion of the
drug by them.
The pupils are not acted on by morphin directly,

the miosis which is seen in morphin poisoning being
due to the central action; it appears to be analogous
to the miosis which occurs during sleep. This is
worthy of attention because it is sometimes stated that
the degree of antagonism between morphin and
scopolamin can be estimated by changes in the size
of the pupil. The actions are so different that little
importance should be attached to the state of the
pupils when morphin and scopolamin are used
together.
It is very well known that morphin and opium

lessen or abolish peristalsis and relieve pain in the
gastro-intestinal tract. In this we have an example
of the local analgesic action of morphin, but this is
an exception to the rule and it is not seen elsewhere.
Even here morphin does not relieve all pain by its
local action. It abolishes sensory impulses from the
mucous surface of the stomach, but not from the
serous.

The behavior of the movements of the stomach
after morphin depends on the dose and mode of
administration, the gastric movements being increased
by small doses, and the pylorus caused to contract
firmly by somewhat larger ones, administered in such
a way that they enter the circulation with a minimum
of local action, as with subcutaneous injection, the
effect being due to vagus stimulation.
Many investigators have endeavored to explain the

direct and indirect influence of morphin on the gastro-
intestinal tract, but there is still much to be learned
on the subject.
Morphin does not interfere directly with the secre-

tion of urine, but in larger doses it causes the
sphincter of the bladder to contract, preventing urina-
tion ; hence it is often necessary to empty the bladder
by means of a catheter during morphin poisoning.
Morphin is absorbed readily from the gastrointes-

tinal tract, and more rapidly after subcutaneous injec-
tion. Opium is used in the form of a pill when it
is desired to retard absorption in order that the local
action in the stomach and intestine may be prolonged,
the colloidal matter delaying the absorption of the
alkaloid.
Various explanations have been offered for the

alleged greater action of opium than of an amount of
morphin equal to that which it contains, but there is
no satisfactory evidence that opium has any advan-
tages over morphin except those just mentioned,
which insure its increased local action.
Morphin is fixed in the liver of some animals in

considerable amounts, and a small proportion may
pass into the urine, though testimony on this subject
is conflicting; the kidneys are probably negligible as

excretory organs when one is seeking to hasten
elimination during morphin poisoning.
It is of the first importance that morphin is excreted

into the stomach after it has entered the circulation,
but it is probable that this excretion is not very active
after the first hour following the absorption of the
drug into the circulation. It is sometimes stated that
the excretion into this organ goes on for many hours,
but it is probable that in such cases absorption has been
prolonged.
It is surprising that we know so little about the rate

of elimination of morphin by previously healthy man
in view of its obvious importance in medicolegal
cases. Since cumulation does not occur when mor-

phin is taken several times daily by habitues, we must
suppose that they, at least, are capable of destroying
or excreting the drug fairly rapidly.
Morphin is not dangerous to the infant in the

uterus, since it does not breathe through its lungs,
but it is dangerous to administer it to the mother at
such a time that it will be in the fetal circulation at
the time of birth, as it depresses the respiratory
center and may cause death. It is excreted in the
milk of the nursing mother, and may give rise to
poisoning of the infant in that way.
The odoriferous principle of opium is excreted in

the urine and may afford a clue in cases of suspected
poisoning.

TOXICOLOGY

Few drugs have assumed greater toxicologic impor-
tance than opium and morphin, as the various tables
of death by poisoning attest.
Habitues become careless and in many instances

have taken overdoses with fatal effect. Morphin has
been dispensed by error for quinin in many instances.
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The administration of soothing-sirups to infants has
been a prolific source of fatal poisoning. Morphin is
a favorite method of suicide because of the painless
death which it causes, but it is not so frequently used
for the murder of adults as some of the more rapidly
acting poisons, because the symptoms are apt to attract
attention and treatment is so commonly successful.
It is more commonly used for the murder of infants,
however, and unfortunately, statistics on this score
are probably of little value.
The importance of determining from what part of

the cadaver any morphin was recovered may be
illustrated by the following: A woman was found
dead in a bath-tub of water. The person accused of
her murder maintained that the dead woman had
taken morphin as a preliminary to self-destruction by
drowning. Morphin was found in the gastrointes-
tinal tract, but the chemist had not examined the
duodenum and the ileum separately, and could give
no information as to the source of that part of the
recovered morphin. Fortunately, he recovered a

notable amount from the gall-bladder, showing con-

clusively that it had been absorbed; it seemed so

improbable that the woman could have carried out
the purpose of drowning herself after the morphin
she had taken had been absorbed into the circulation,
that the accused was led to confess.
The fatal dose of morphin varies so widely with the

circumstances attending its administration that it is
impossible to convey an accurate idea of the fatal dose
in a single sentence.
It is often stated that infants are extraordinarily

susceptible to all opiates, but several pediatrists have
recently stated that very small children frequently
take opium and morphin very well. It is not advis-
able for the general practitioner to disregard the
almost universal testimony on this subject until we
know more about the conditions under which opium
and morphin may be given to infants with safety.
Reference to the pages of The Journal during the

past few years will disclose the fact that many deaths
have followed the administration of soothing-sirups to
infants.
Morphin is oxidized readily into the harmless

oxydimorphin. This Change may even take place
in old pills of morphin which contain acacia as an

excipient; it may occur in solutions which are kept
for some time; and it is induced almost instantly by
potassium permanganate, which is therefore of great
value in destroying any morphin with which it may
be brought into contact in the stomach. This change
also probably takes place slowly in the body when
morphin has been taken.
The treatment of morphin poisoning demands the

washing of the stomach at frequent intervals as long
as the washings give any evidence of containing mor-

phin ; the bowels should be emptied by vigorous means
in order to remove any of the poison that may have
been excreted into the intestine or which reaches it
from the stomach. The patient should be kept awake
if this is possible without resorting to violent means.

Efforts should be directed toward sustaining the
respiratory center; this may be so depressed that the
respiration is insufficient long before death, and one

should not wait for actual paralysis before beginning
artificial respiration. Caffein is a valuable stimulant
both for the respiratory centers and for the cerebrum.
The free use of atropin is sometimes advised, but this

is evidently a source of danger. It would be better not
to use more than one, or possibly two, therapeutic
doses of atropin, and if stimulation still be needed
resort should be had to caffein. Since the tonic con-
traction of the pylorus may prevent the passage of
fluid into the intestine, antidotal drugs should not be
administered by mouth, except such as are added to
the water for washing the stomach.
The treatment of chronic morphinism cannot be

detailed here, but it may be stated that other narcotics,
such as belladonna, are usually substituted for the
morphin until the painful stage of withdrawal has
been passed. Relapses are common, but the treatment
can be taken repeatedly, and an ultimate complete
cure may be effected.
Morphin is decomposed at a temperature slightly

above that at which it distils, and this is very near the
temperature which obtains in the opium pipe. Hence
the question has arisen whether the opium-smoker
actually absorbs morphin or not; it seems probable
that some morphin passes over with the smoke and,
being inhaled, is absorbed.

(To be continued)

Therapeutics
PREVENTION IS GREATER THAN CURE

(Continued from page 437)
XVIII

Mumps
This is a highly infectious disease, with a long period

of incubation, from two to three weeks. There is
more or less of it always present in most cities, and
there are likely to be epidemics of it in certain seasons
of the year, more particularly, perhaps, in the spring
and fall. Children and youth, especially boys and
young men, are the most susceptible to it. Infants and
adults are not so likely to have it. Possibly adults are
less likely to have it because they have been rendered
immune by unrecognized mild attacks in childhood.
While the typical localization of this infection is in

one or both parotid glands, the submaxillary glands
may be coincidently involved, or may be the only
glands involved. As simple and harmless as this dis-
ease generally is, it may cause very high temperature,
sudden cardiac failure, and frequently in young boysand male adults a complication, or metastasis, of
orchitis, which is always serious. In girls the mam-
mary glands or the ovaries may show metastatic
inflammation.
The complication of inflammation of the sexual

glands is frequently attributed to the patient's taking
cold. While chilling may be a factor in causing such
complications, young men especially who remain in
the house or even in bed may develop this complica-
tion of orchitis, and the danger of such a complication
is greater after puberty than before. The peculiarinterrelation of the parotid gland and the testicles or
ovaries is biologically interesting, but has not been
explained. Other complications are diarrheal attacks
with bowel cramps, and in rare instances serious
meningitis occurs. It is rare that more than one tes-
ticle is affected. This is exceedingly fortunate, as this
testicle may be long hypertrophied and later atrophy
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